Denaturant-induced equilibrium unfolding of concanavalin A is expressed by a three-state mechanism and provides an estimate of its protein stability.
The urea and guanidine hydrochloride (GdnHCl)-induced denaturation of tetrameric concanavalin A (ConA) at pH 7.2 has been studied by using intrinsic fluorescence, 8-anilino-1-naphthalenesulfonate (ANS) binding, far-UV circular dichroism (CD), and size-exclusion chromatography. The equilibrium denaturation pathway of ConA, as monitored by steady state fluorescence, exhibits a three-state mechanism involving an intermediate state, which has been characterized as a structured monomer of the protein by ANS binding, far-UV CD and gel filtration size analysis. The three-state equilibrium is analyzed in terms of two distinct and separate dissociation (native tetramer<-->structured monomer) and unfolding (structured monomer<-->unfolded monomer) reaction steps, with the apparent transition midpoints (C(m)), respectively, at 1.4 and 4.5 M in urea, and at 0.8 and 2.4 M in GdnHCl. The results show that the free energy of stabilization of structured monomer relative to the unfolded state (-DeltaG(unf, aq)), is 4.4-5.5 kcal mol(-1), and that of native tetramer relative to structured monomer (-DeltaG(dis, aq)) is 7.2-7.4 kcal mol(-1), giving an overall free energy of stabilization (-DeltaG(dis&unf, aq)) of 11.6-12.9 kcal mol(-1) (monomer mass) for the native protein. However, the free energy preference at the level of quaternary tetrameric structure is found to be far greater than that at the tertiary monomeric level, which reveals that the structural stability of ConA is maintained mostly by subunit association.